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ANDA 74-857

Geneva Pharmaceuticals, Inc.
Attention: Beth Brannan __ _ - .
Agent for: Novartis Pharmaceutlcals B R
2555 W. Midway Blvd.
Broomfield, CO 80038 0446

Dear Madam ;

This is in reference to your abbrev1ated new drug appllcatlon
dated February 12, 1996, submitted pursuant to Section 505(j) o
the Federal Food, Drug, and Cosmetic Act, for Triamterene and
Hydrochlorothiazide Capsules USP, 37.5 mg/25 mg.

Reference is also made to your amendments dated November 27,
1996; and March 28, April 8, and May 8, 1997.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as

recommended in the submitted labeling. Accordingly, the . ;
application is approved. The Division of Bioequivalence has BRE .
determined your Triamterene and Hydrochlorothiazide Capsules USP, <
37.5 mg/25 mg to be bioequivalent and, therefore, therapeutically
equivalent to the listed drug (Dyazide® Capsules 37.5 mg/25 mg of
SmithKline Beecham Pharmaceuticals). Your dissolution testing

should be incorporated into the stability and gquality control
program using the same method proposed in your application.

o —

Under 21 CFR 314.70, certain changesrln the conditions descrlbeﬂkﬁf
in this abbreviated application require an approved supplemental -
application before the change may be made.

Post-marketing reporting requirements for this abbreviated Ll
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or’promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock- -up, form, not final print.
Submit both copies together with a copy of the proposed or final




printed labeling to the Division of Drug Marketing, Advertising,

and Communications (HFD-240). Please do not use Form FD-22537 %
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission. aEr e oo

- o

We call your attention to 21 CFR 314.81(b) (3) which require
materials for any subsequent advertising or promotional camp
be submitted to our Division of Drug Marketing, Advertisi
Communicatidhé”(HFD—240)»wifh"ééébmpiétéd"Form FD-2253 a
time of their initial use. »

- Sincerely yours,

if7

Office of Generic Drugs -
Center for Drug Evaluation and Rese

Douglas'L}'Spo&n

arch
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Triamterene and
Hydrochlorothiazide
Capsules, USP

[ 37.5 mg/25 mg |

IR}

Y "0781-2056-10

Each capsule contains: Triamterene. USP 37.5mg
Hydrochlorothiazide. USP 25mg

Usual Dosage: 1 or 2 capsules once daily. See package insert.

Store at controlled room temperature 150-300C (590-860F).

Protect from light.

Dispense in a tight, light-resistant container.

KEEP THIS AND ALL DRUGS OUT OF THE REACH OF

CHILDREN. Qr
ISS 95-11M NOG/8 (- ~-
Manufactured By SEF < lue,
Geneva Pharmaceutica
Broomfield, CO 80 N N L R
LOT: 5 FITNE oy .
eneva Levieh
. s H b
pharmaceuticdls, INc EXP: Uy il
= IIII NGO
Triamterene and
Hydrochlorothiazide Y "0781-2056-01" 1
SP Each capsule contains: mrggxoﬁlxasﬁde usp 3722 :;
capsules’ u Usual Dosage: 1 or 2 capsules once darly. See package insert
7.5 mg/25 g:g;:ct‘;:rgomnllrorl&e%l;m:r:ge“rarl::rﬁ ;?:eas?:lcanrtscggmssi\z
Il T,
37. mg KEEP THIS AND ALL DRUGS DUT OF THE REACH OF
CHILDREN. QCF: ¢ ojoo-
1SS 95-11M Manufactured By N96/8 i et 'Ub )
Geneva Pharmaceuticals, inc
Broomheld. CO B002G

(jenevo'

pnamaceuticals. inc.
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TRIAMTERENE AND
HYDROCHLOROTHIAZIDE
CAPSULES, USP

7188-4

DESCRIPTION: IS an agent ang
thaanoe 15 3 dwrebc/antinypenensive agent

At 500C. wnanmterene is practically nsoiuble t water tiess than 0.1%). it
5 solyble I 10MMIC acid. spanngly solubie n methoxyethanol. and very

Solubie 1 aicoho).
rarmascene s 2.4.7-tmamino-6-phenyipteridine with a chemical formula

of Ca2h11N7 and 2 molecular weight o 253.27. The structural formuia tor
tnameerene ts:

TRIAMTERENE

Hydrochiorothiazide is slightty soiuble in water. It is soiuble i ditute
ammonia. deute 20ueous sodium hydroxide, and dimethyiformamide. It is
spanngly soluble in methanol.

Hydrochiorotiuazide ts 6-chioro-3.4-dihydro-24-1.2. 4-benzothiadia-
Zine-7-suttonamide 1.1-dioxide with a chemical formula of C7MsCiN304S2
and a molecular weight of 297.75. The structural formula for ydrothioro-
thande 15

H.NSO,: S~

Cl N/I
H

HYDROCHLOROTHIAZIDE

£2ch capsute, for oral admansstration. contams 37.5 mg tnamterene and
25mg inactve nclude: CANC acx0, Qlvene.
lactose, T sxear:'l;.“s 80. W\el‘g
$OGuM starch . The capsule N4 IMONMING ks CONaIN:
GCMII%W.FD&CWHWL&‘FDLC
Biue #2 Alumenum Lake. FD & C Red #40 Alomenum Lake, geiaiin, phar-
macautic)l giaze, propytene giycol, synthetic black #on cude. and itanum
Gunnde

Thes product complies with dissolution test #3.
CLINCAL PHARMACOLOGY: Tri and ide 1S 3
lensive drup product that combines natriuretic and anii-

ﬂrlﬂt eflects. Each component compiements the action of the other

he of iri an

capsule exerts s dirslic eftect on the distal renal tubule to inhibt the
reabsorpton of sodium i exchange for potassium and hydrogen ions. Its
Fatrwsetic activity 1s hmiled by the amount of sodium reaching its site of
achon. ARROUQh it blocks the increase in this exchange thal is stmuiated
by muneralocoricoids (chietly aldosterone) it is not a compatitive antago-
#est ol aigosterone and its activity can be demonstrated in adrenalec-
0Mmzed rats and patients with Addison's disease. As a result. the dose of
required is ot related 10 the level of mieralo-
COrticond actvty, but is dictated by the respanse of the individual patients.
and the kaburetc etiect of concomitantly administered drugs. By inhibiting
e dustal ubuar O Of INCreases
e 300msm excrenon and reduces the excess loss of potassium, hydrogen,
and chionde 10ns nouced by hydrochlorothiande. As with hydrachioroth-
ande. tramierene may reduce glomeruiar hitration and renal plasma fiow
Vi@ thes mechanism & may reduce uric acxd excretion, atthough it has no tubu-

& etect on unc acid or does not
attect caicium excretion. No predictable antinypeniensive effect has been
for triamterene.

T biocks the of sodum
and chionoe 1ons. and thereby incraases the quantity of Sogkum traversang
the destal tubule and the voiume of water excreted. A portion of the add-
bonal sodwm presented 10 the distal tubule is exchanged there for potas-
swm and gen ions. With use of ang
Gepletion of sotum, compensatory mechanisms tend 1o increase this
exhange and may produce excessive loss of potassium, hydrogen and chio-
98 wons. Hydrochiorothiazide aiso decreases the excretion of caicium and
U 3cid, may increass the excreion of 10dide and may reduce glomeruiar
titratioff rate. The exact of the effect of
Mydrochiorothiazide is not known.

Duration of diuretic activity and eftective dosage range of the hydro-

ide and are similar. Onset of diuresis
with triamierens and hydochiorothiazide takes place within one hour. peaks
# two 10 three hours and tapers off dunng the subsequent seven to mne

hours.
Tramterene and hydrochtorothiazide capsule are well absorbed
1t has been reported that upon admemistration of a single oral dose to fasted

narmal maie yniinteers the inlinyinn Maan RRATMAr ARINGT~ AFaMate-




The ny0rocRIOrotRiazioe COMPONeN! DIOCKS TNe 78aTSIMD:Co 37 553
and . anQ theredy increases the QUantity of SOOIWM Travers:”
e Stal tubule and the voluMe 0f warter excreted. A poron ot e doc
mmmmmmm uuwnoedmeveloroom
anc

oi soowm tend 10 increase this
mmmmmmmm varogen and cvie
S0 0eCTaases the excreton of calcium anc

-oo Mwummmmmmowm
futraion rate. The cnu eftect ot

Dwmmmmmwm»mwovmnmm
are simular. Onset of diuresis
WITh triamierene and frygochiorothianide takes place within one hour. peaks
@l two 10 three hours and tapers oft dunng the subsequent seven 10 mne
hours
'mammm and Mmcmomnﬂme CApSuie are wel absordec

It has been UDON AFTRISITA0N Of 2 SAie 0r2) dose 1o tastec
nOMmal maie vnlumms the lnuwmq mMean PRanmacokmetc parameters
were determined

AUCIe-48) Cmar  Median Ae

oy rvml spmi Tmaz mg
(2 8D) (2 30} s {2 8D)
tnamterene 148.7 (87.9)  464(29.00 11 27014

imerene
wzmﬂ 1865 (471} 7203640 13 1976
hydrochiorothiande 834 (177) 1353 (35.7) 20 1433

where AUC(0-48), Cmax. Tmax and Ae represant area under the plasma
concentration versus time piol. maximum pasma concentralion. fime to
mg:.(:nunm excreied i unnNe over 48 hours.
and 10

DSlm

2 singie-antity 25 mg hydrochiorobuazids tal 37 5 mg tnamerene
capsuie used in the oouble-ﬂm climcal mal wow (See Cinicat Tnals.)

in 2 kmited study iwoiving 12 SubJects, coadministration o a marketed
brana of and ide capsuie with 3 high-fat meai
Tesulled M { 1) an INCrease i the mean bioavasiabiiity of thamterene by about
67% (80% conhdence interval = 0.99, 1.90), p-hydroxytramierene suffate
Dby about 50% (90% conhaence interval » 1.06. 1.77). hydrochiorothiande
by about 17% (90% contdence mevval = 0.90. 1.34); (2) ncreases in the

concentrabons

[~ and {3) a deiay

0t Up 10 2 hours n the

Climicat rais: A moo—eommﬂed double-hllnﬂ inal was conducted 1o

m the ethcacy ot capsules. Tis
oemonstrated that nd capsules

37 5 MQ/25 my were effectree W CONMroNing Hood pressure while recuc-
g the mcigence of hydrochiorothiande-induced hypokaiemia, This tnal
invoived 636 patients with mild to moderate hypertension controlied by
hydrochiorothazde 25 mg dasy and who had hypokalemia (serum potas-
sum <3.5 meEg ) nconary to the hydrochiorothiazide. Patients were

asugned (o 4 weeks’ treatment with once-daily regimens of
25 mg Myorochiorothiande plus placebo. of 25 mg hydrochiorothiazide
with one of the followang doses of tnamterene: 25 mg. 37.5 mg

combmed with
50 mg or 75 mg
Baood pressure and serum potassium were monitored at basehne anc
lwwohom the tnal. Ali five treatment groups had similar mean biood
SEFUM POLASSIUM concentrations at basehne (Mean Systokc
Mona nvlsum range: 137214 mmig to 140216 mmMg: mean diastolc
&SmloMmmNo mean Sefum potassium
rmoe z:m:u mayority of patients having values Detweer.
3.1and 3.4 mEqn)
Wiwie ot

o tnamerene reversed
IS5mg MQ regimen oroved OODMal Compared with the other tesied regumens
On this regemen sl%mmmmawnm(koos)rmrsal
of vs. 5% of paents on rochiorothuande
regimen. The mean serum potassium mcomralmn on 37.5 mg 15
mmmamzmuum«o Y:OSMEWLIIml\
greater {p<0.05) improvement than thal actweved witl
lorothiance (i.e., 32:02n£malmmm35104
mEQ/L 2t week 4). Aiso, 51%o1nmmmmm375mtmnnmuvouu
had an increase in serum potassium of 20.5 MEQ/L at week 4 vs. 33% in
the placebo group. The 37.5 m? triamterene/25 mg hydrochiorothiaride
regimen also maintained control of blood pressure; mean supine systotic
Nooﬂ pressure at week 4 was 138221 mmHg while maan supine dastolc
000 pressure was 87213 mmHg.
IIIDICATIOIS AND USAGE: This fixed combination drup is mot indicated
foz the Initial tharapy of edema of hypertension tmnl ln individusly in
whom the development of hypokaismia cannot be riske
Triamterens and hydrochiofothiazide capsuies are mmww 1or the treat-
ment of hypertension or edema in patients who deveiop hypokaiemia on

hrydrochiorothiazide alone.

and iazide capsules are aiso indicated for
mmmwnumwlmmmmmmwmmwmm he development
of hypokalemia cannot be risked.
Trantierene and hydrochlorothiazide may be useq aione or as an adjunct
1o other antihypertensive drugs. such as deta-blockers. Since tnamterene
and azide may enhance the achon of these agents. dosage

13 0
here & mmmmmm usetul in the lveﬂmem of

Emmnwmnw arese from pathological causes of from the

#nd mechanical consequences of pregnancy. Dwmws are

anwmmsmmmmtuuus.maﬁlm
L

are in the absence ma in
from restnction of venous return by the expanded uterus, is property
through slevation extremities and use of support

hes 900 May Cause extreme discomion which 1s not relisved by rest. in
these Cases. a $hort course of diuretics may provide rehet and may be

ad and
Wydrochiorothaade should not be grven to patients raceiving other nolas
M pents such as spironolactone, amiloride or other formula-

salt sub-
m should 250 not be used
Potassum swpnmemanon should not be used with tnamterene and
except in severe cases of hypokalemia. Such con-
Comiant therapy can be associated with rapid increases in serum potas-
S levels. If potassium Supplementation is used, carelul monitoring of the
serum potassium ievel is necessary.
tmpaired Renal Function: Triamterene and hydrochiorothiazide is con-
traindicated in pahents with anuria, acute and chronic renal insutticiency or
signiticant renai impairment.
Nypamnsmwly to either drug in the preparation or to

other gdenved mo
shouid not be used In

patients with ehvated serum
WARNINGS: Hyperkaiemia

Abnormal elevation of sarum potassium leveis (greater than or
squal to 5.5 mEg/liter) can occur with ail Spanng
including and hydrochiorotvande.
Hyperkaiemia is more likety 1o occur in patients with renal mpawment
and diabetes (even without evidence of renat WMpasrMent). and in the
eiderty or severely ill. Since uncorrected Pryperkalenaa may be taiai_ser-
um potassium levels must be monttored at frequent mwervais espec-
ally in patients first receiving tramterene and moammm

AAFANnE ara FRARARA Ar with ane jltRere Prat s




\mpoired Renal Feacuen: 1@l ot -

TaMCaRed 0 DIDENTS WRH 3NUNA ACUTE 3N0 CHIONC eNa 1S e

pgnitcant renal imparrmen:

Hyporsonsitivity: 1o eftner grug " the preparanor 0°*°
denved arugs S 3 -

shouid NOt De use

nd
Dahents with Preemsiing elevated Serum poussIun
WARNINGS: Hyportalemia

ADnormal elevahan of Serum pOLESSiuM devels (greater than ¢
equal to 5.5 mEgAner) can occur with all POaSSIUM-Spanng Gwret:
o

ro ce

mvemmmarsmmmlvmmummmwmm:
and diabetes (even without evidence of renal Hmpawrment) and I the
mwmﬂl.&ummwvummm se:-
1rh poLassium levels must be monitored at irequent 1ervais esDec
UWMnanmsms!mtvmwmwm when
dosages are changed of with any Winess tat Mav miuence rena.
funcuion

1t hyperkatemua 1s suspected (warming signs inctuge paresinesas
MISCULA! wePKNesS. faced of the extremties DAGYC3 -
@3 200 Shock). an electrocarogram (ECG) shoutd be obtaines HOoweve
113 ITDOFBNT 10 MOECY SATINM DOLISSANT: IEvels DEC2USE VDENKAemd 3
not be associated with ECG cnanges

H ny s present frvoroc n3e SNOU
be escontinued immediatety and 3 thiane 2Kone Shouid De Supstiuted -
the Sefum POLASSIUM EXTReds 6.5 MEQ/ter MOTe MIQOIOLS Mefads =
requered The Charucai SRUFNON xCTates The DIOCEOUTES 10 be emowove3 These
InCiude the INTavenous aOMIESIrabon of CICUM CIHONOE Meclen SO0
bicarbonate and/or the oral OF paremeral a0menstration of glucose
with 3 rapid-acting insubin preparation. Canonc gxchange 151N SUCh 3s
sodium polystyrene Sultonate may be cralty of rectally aomunisterec
Persistent hyperiatemia may require diatys:s

The Gevelopment of hyperkaiemia associated with POLISSRIM-SPANNG
dwretics 1S accentuated in the presence ot renal wmpasrment tsee CON
TRAINDICATIONS section). Patients with awid renai fuNChonal oA rmer::
should not receive this drug without frequent and CONbALANG MONGIING o

.Cunmhlmnrwmeasnzvummd 0 pAneNts wit™
fvarocrorothanoe

active of he sutiate ester o
namierane, have Deen SNOWN 1o be reduced and the DIasma weve's
creased following tnamterene and hvdrochiorothande a0Men:straon 1.
eiderty patients and patients with impaireg renal funchc™

Hyperkalemia has been reported in giabetic panents with the use C'
potassium-Spanng agents even in the apsence of apoarent w“m\oavw:

senl must be
and hydrochiorothiazide is used in drabetic patents
Metabolic or Respiratory Acidesis: Potassium-seanng theragy shoutz
also be avoided in severely ili patients WHOM respIralony o MEtabol:c
acidosis may occur. Acidosts may be assocdmeo wilh raG elevahons i
™

SEfUMm P levels. It al IS em-
ployed. trequent evaluations of acid/base balance and serum electrolytes
are necessary.

PRECAI :

Wepatic Fuaction: Thiazides should be used with caution m
pahents with smpaired hepatic tunction. They can precipdate hepatx coma
1 patients with severe iver disease. Potassium deplenon inguced dy the
thaanoe may be i in thrs an:
ydrochiorothiazide sty and be alert tor such earty NS of knpen2-
g coma as contusion. drowsiness and tremor: (t mental contusior
increases and hy for 2 tew 0y S
Attention musi be given 1o other factors that may precioiaie hepatic coma
mnmooummmmnmmmmmmmmmmm

My, is ang tworc-
chiorothiazide but, Should it develap. cofreciive measures shoutd be taker.
i or ntake ot n

such as p

foods. Institute such with frequent oe of

serum potassium levels, especially in patents recerng digntans of with 2

history of cardiac ias. It senous {serum pot

less than 3.0 MEQ/L) is demonstrated by repeat serum pokassim oeter-
{ and hy shoukl be drsconbinued

and potassium chioride supplementation initiated. Less senous fvpokaiermua

snou:g be lM\lnalfm with regard 1o other cosxsting condrions and treated

accordingly.

i ed 10 SUCh
condihons as heart failure, renal disease or Cifrhosis of the Irver. may aiso
agoravated by dnuretics and should be constdered during tramterene and
hydrochlorothiazide therapy when using high doses tor prolonged penods
of in patients on a salt diet. Serum of
should be p d, and are p if the patient 1s vom-
iting excessively of receiving fluids parenterally Possibie fluid and electro-
fyte imbalance may be indicated by Such warming signs as: dry mouth, thirst,
lsthargy. muscle pain o Cramps

muyscular fatigue, hy ion, oliguria. Y and pas!
S.
- Afthough any chionde deticit is generaliv muld and usually
except Under exira0onary CHTUMSLanCes.

gnmmmwmm).mmmmmmwnwm
metabohc

5




Laberstery Jests:
Snmm-lmwmnwofmmmumvﬂs::
5.0 mEq per iter with 4.5 méq often beng wsed fof 3 reterence pont !
hypokalenia shouid deveiap. Corrective measures ShouS be Laken such 2<
or umavvmnowousmm-ntr

toods

Insinute such measures Cautiously wnth frequent determnanons o!
SErUM POGESSEM kevels. PORSSIIM leveis persistently above 6 mEq per ie:
require caretul and Seru!

o . m leveis do no!
mammcynmumwummmnv A nise in plasma
USE 2 Oecrease in plasma potassium COncentration ang an
the . Di correc-

PH may cal
meraase in
tve tor y it y (3
veal an abnormat skevanon of serum potassiom, Discontinue tnamierene
g

and substitute a thiazde Guwreuc aione unti pows -
SIUM levels returm 10 norma:

and BUN: T and may
Proguce an sirvated iood urea TUtrogen ievei, creatinine level or both Ths
Y03 reguction of rate

apparently 1

O¢ 2 Oupietson of mravascutar flud volume (prerenal azolemia) rather thar

Tenal tomcrly: seveis usuatly return to normal when triamterene anc
15 . It arotemia

and . Periodic BUN or serum creatinenc
mmum.mwmmwmmmmmrs

S e o o e of
3 decrease serum without $ign of thyrore
dasturbance d

Wmmmmn:mmauawmnmwmnmm
Palblog chanpes o o e SeCBSe0 by s

i m the parathyroid g reaicemia
hypophosphatemia have been observed in a lew patiens on proionped
truande theragy. The common compiications of hyperparathyroidrsm such
25 bone resorpuon and peptc wiceration have not been seen.

Orwg :

onzyme infutxfors: Potassium-spanng agems shouls
b8 used with cauhion in with 0 enzyme
(ACE) inhi dye 10 an nsk of

G use with May hcraase

he risk of severs

’ arvgs: A possible interaction resuiing in acute
renal failure has been reported in a few pavents on tnamiterene angd
hydrochiorothiazide when treated with mdometnacin. a nonsieroidal any-
inflammatory agent. Caution 1s aowised 1 20MreSienng nonsterosdal am-
mtammatory agents with tnamterene ano
Lithwumn; Lithium generally should not be Qrven with Owretics because they
Mumnsnnaldunm:nalncuasnmnskolhmmm Read
GrCuars for Iithium preparations betore use of such concormstant therapy
with tnantterene and hydrochlorothiazide.
Surgrcal consigerations: Thiazides have been shown 10 decrease arienal

! 10 norepi (an effect attribuled 0 Koss of sogasm)

mammsmmmmwmmmmnmm
for therapeutic use. Thiazides have aiso been shown fo NCTease the para-
iyzing ettect of fondepolarizing muscie relaxants such as lwbocuranne (an
effect 10 ium loss); ly caution shouwid be
observed in patients underpomng surgery.
Other Consi of amoho-

use wth
tericin 8 or comcasteroids or corticotrapin (ACTH) may mtensily siec.
trotyte imbatance, particularly hypokalemia. ahough the presence of Unam
tevene minimizes the hypokalsmic stect.
Immm&mmormmemmmmwnm
drugs. See IND! TIONS AND USAGE for concomitant use with other ant;-
ive drugs

TMMMMorawnimqulammwoummnmmuv~

ly with , dosage May be necessary

lmmmmmwmnwmnmunnwmm:
Mmmmmmumwmmimmmbemylomu
e i -

owing agents given fogether with triamisrene may promote

ummummmmmnmm
6parmg nature of . in patients with
3 mmn»k(mmmwmaonﬂm
per & up ier of whole blood whern
nmtovmnnnouys):mnmqmwmwmsomew
potassium per fiter); PORaSSIUM-CONTaINTY MeCkcabons (such as parerera)
peniciliin G i sait {most contan sub: amounts

wm.m:wummwsmmsunm‘ whethes agmin-

istared orally or rectally, TeduCe SaTUM POTAssium levels Dby sodum replace-

ment of the potassium: fluid retention Mmay occur in Some patients because

of the incraased sodium intake.
Chronic of overuse of laxatives May feduce Serum potassium levels by
mnotu:?.cmm polassium loss from the miestinal fract; iaxatves
inieriere with the potassium-retaining stiects of tramterane.

he eties amine may be when used con-
currently with i because ot ion of the urine.

Test inte: : Tramterene and quinidine have simi-

tar i spectra; thus, tri; and hydrochiorothuande will

wp 10 600 A
msmmy.mnm-vm' baz:s. these doses are 600 bmes (i mice!
mm;:om i rats) the wmmbm(m;

"
Capsules at S0 mo/day (or } tmo/y/day based on 50 kg indwidy-

o

aj.mmmmmMmmmumssummm)

mzum(inm);-umo.rmmwmmot
potential

:nsowivo;algt\mme'mmmmn;um
utagenesis: Stuties of the mutagenic posentsal the tnamtersne and
ion, of of one have not been

performed.

Hydrochiorothiazide: rzorw-u:mn‘um was not n in vitro
assays using strains TA 98, TA 100, TA 1535, TA 1 7 and TA 1538 of
Saimonelia typhimurium (the Ames 1est); in the Chnese Hamster Ovary
{CHO) test for ch i orinm yS USI) Mouse

wmuwullmmmmns,chmmmmm A
and the Drosophila sex-linked recessive jethal rant gene. Positwe test
results vm: omamsd in ;nammm'.cuo Sister gmh‘l.)u (etas-
fogenicity) test, and in the mouse Lymphoma Cet { asS2Ys.
mwmmmnmmmmmunmm Posave
test resulls wers aiso obtained in the WUS NCUIVIS NONGRSAINCION
assay, using an unspecitied )

Impairmont of Fertility: Studies ot the otiscis of the tnamterene and
fydrachicrothiazide combination, 0r Of triamisrens aione on anemal repro-

Rydr iorothiande
fertility of mice and rats of efiher sax n Stuches wheren these species were
w.umivum,mmmmvwmammy. 2
pfior to mating and gestation. C 9 Multples of the
MAHD are lmqm)m«mmmmuwws.c (rce)
and 0.8 {rats) on the basis of body-surface area

J C: Teratogenic Effects:
Tnamterene and Hydrochiorothiazide: Animai reproduction studies to
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ANDA 74-857

Geneva Pharmaceuticals Inc.
U.S. Agent for: Ciba Pharmaceuticals, Inc. MaY 20 1997
Attention: Ms. Beth Brannan
2555 W. Midway Blvd.
P.O. Box 446
Broomfield, CO 80038-0446
IIIllIlIlllIIlIlII"IIlIll“llllIlllllllll"llllll"

Dear Madam:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)

of the Federal Food, Drug and Cosmetic Act for Triamterene-Hydrochlorothiazide Capsules USP,
37.5 mg/25 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at
this time.
2. The dissolution testing will need to be incorporated into your stability and quality control

programs as specified in USP 23.

Please note that the bioequivalency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conciude
that the proposed formulation is not approvable.

Sincerely yours,

A

o
Nicholas Fleischer, Ph.D.

Director, Division of Bioequivalence
Office of Generic Drugs

Center for Drug Evaluation and Research




MAY | 6 1997
Triamterene-Hydrochlorothiazide Geneva Pharmaceuticals, Inc.
37.5 mg/25 mg Capsules Broomfield, Colorado
ANDA 74-857 Submission Date:
Reviewer: Man M. Kochhar November 27, 1996

74-857D.497

I. BACKGROUND

The sponsor had submitted a bioequivalence study and dissolution
data for their triamterene-hydrochlorothiazide 37.5 mg/25 mg
capsules on February 14, 1996. The bioequivalence study was
acceptable but the dissolution was unacceptable to the Division
of Bioequivalence. Therefore, the application was incomplete.

COMMENTS:

1. At the time of original review (February 14, 1996), the
sponsor submitted dissolution data which was outside the
specification of USP XXIII. USP XIII allows two dissolution
methods for triamterene:hydrochlorothiazide capsules, Test 1 and
Test 2. The sponsor may select anyone of those methods provided
they mention in the label that the product meets USP XXIII
Dissolution Test 1 or 2. The sponsor used a different dissolution
method, instead of the USP XXIII method .

2. USP XXIII, Supplement 5 (Published on November 15, 1996) lists
another (Test 3) dissolution method. The firm's dissolution
method which is the same as the USP XXIII, Supplement 5, meets
the specification of this test. Therefore, the Division of
Bioequivalence concurs with the sponsor and accepts the
dissolution provided by the firm in the original submission.

3. The in-vivo bioequivalence study and in-vitro dissolution
testing are acceptable to the Division of Bioequivalence and
therefore study is acceptable.

RECOMMENDATIONS:

1. The fasting and non-fasting bioequivalence studies conducted
by Geneva on its Triamterene/Hydrochlorothiazide 37.5 mg/25 mg
capsule, lot # 6495057, comparing it to Dyazide 37.5 mg/25 mg
capsule, lot # 224ES50, manufactured by Smith Kline have been
found acceptable to the Division of Bioequivalence. The studies
demonstrate that under fasting and non-fasting conditions the
Geneva's Triamterene/Hydrochlorothiazide 37.5 mg/25 mg capsules
are bioequivalent to the reference product, Dyazide 37.5 mg/25 mg
capsules manufactured by Smith Kline.




2. In vitro test results are acceptable. The dissolution testing
should be incorporated into the firm's manufacturing controls and
stability programs. The dissolution testing should be conducted
in 900 mL of 0.1 N HCl, at 37° C using USP XXIII, (Supplement 5,
Test 3)apparatus 1 (Basket) at 100 rpm. The test should meet the
following specifications:

Not less than (Q) of the labeled amount of
Triamterene and Hydrochlorothiazide are dissolved
in 45 minutes.

3. From the bicequivalence point of view, the firm has met the
requirements for in vivo biocequivalence and in vitro dissolution
test. And therefore, the study is acceptable.

The firm should be informed of the recommendations.

Man M.Kochhar, Ph.D.
Review Branch III
Division of Biocequivalence

RD INITIALLED RMHATRE _

FT INITIALLED RMHATRL , :VGLA77
Ramakant M. Mhatre, Ph.D.
Chief, Review Branch III

Concur: e — Date: ijéJq:L_
Nichclas M. Fleischer, Ph.D '
Director _

Division of Bioequivalence

MMKochhar/mmk/4-22-97; 4-28-97; 5-6-97; Bio 74-857

cc: ANDA # 74-857 original, HFD-600 (Hare), HFD-630, HFD-658
(Mhatre, Kochhar), Drug File, Division File.




DISSOLUTION

USP XXIII :

RPM :

Number of Units:
Medium:
Specifications:
Reference Drug:

Apparatus 1 (Basket)
100

12

900 mL of 0.1 N HCl
NLT in 45 minutes

Dyazide

Test Product
Lot # 6495057

Strength 37.5 mg/ 25 mg

RESULTS
Triamterene
Time
minutes

Mean
15 88
30 97
45 99
60 100
BCTZ
15 89
30 96
45 97
60 98

Range

Reference Product
Lot # 224ES0
Strength 37.5 mg/25 mg

Mean Range RSD%
80 6.9
93 3.2
97 2.5
99 1.8
84 6.1
94 2.9
96 1.9
97 1.8
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1
Triamterene-Hydrochlorothiazide Ciba Pharmaceuticals, Inc.
37.5 mg/25 mg Capsules Summit, New Jersey
74-857 Submission Date:
Reviewer: Man M. Kochhar February 14, 1996

74857.296

REVIEW OF BIOEQUIVALENCE STUDY AND DISSOLUTION DATA
FASTING AND NON-FASTING
L. BACKGROUND

The sponsor has submitted a bioequivalence study with their triamterene-hydrochlorothiazide 37 5

mg/25 mg strength in thirty-two subjects. Eventhough the lot numbers in the application the
refered to Geneva the application was submitted by Ciba.

Triamterene-hydrochlorothiazide is an orally active combination drug which is indicated for the
treatment of mild-to-moderate hypertension and edema. Hydrochlorothiazide is a diuretic of the
thiazide class, while triamterene is a potassium sparing agent. Triamterene is extensively
metabolized to the pharmacologically active hydroxytriamterene sulfate. The plasma
concentration of the metabolite is on the order of 10 times greater than that of the parent
compound, and the metabolite is of primary importance to the therapeutic effect.

After oral administration, rapid absorption occurs with peak blood levels at about 1 hour. The
presence of food increases the mean bioavailability of triamterene by about 67% and p-
hydroxytriamterene by 50%.

Hydrochlorothiazide is a benzothiadiazide diuretic-antihypertensive. After oral administration of
hydrochlorothiazide, onset of diuresis occurs in two hours and the peak effect at about 4 hours.
The mean plasma half-life in fasted individuals is approximately 2.5 hours.

II. OBJECTIVE

The objective of this study is to compare the relative bioavailability of
triamterene/hydrochlorothiazide 37.5 mg/25 mg (Geneva Pharmaceuticals) capsules with that of
Dyazide New Formulation 37.5 mg/25 mg (Smith Kline Beecham) capsules in heaithy subjects
under fasting and non-fasting conditions. :

III. STUDY CENTER

The bioequivalence study was conducted at - _ . -andat
under the supervision of




IV. STUDY DESIGN

STUDY # 1 (FASTING)

The study was a single-dose, randomized, two-way crossover bioequivalence study in fasting
volunteers.

STUDY # 2 (NON-FASTING)

The study was a randomized, single-dose, three-way crossover bioequivalence study in non-
fasting subjects.

Subjects:

Study # 1 employed thirty-two (32) ( fasting condition) and Study # 2 employed 18 (non-fasting)
healthy male volunteers between 18 and 40 years of age whose weight did not deviate by more
than 10% of the ideal for their height and age (Metropolitan Life Insurance Company Statistical
Bulletin, 1983). Volunteers without history of asthma, nasal polyps, or serious cardiovascular,
hepatic, renal, hematopoietic, peptic ulcer or gastrointestinal disease, alcohol or drug abuse were
employed.

Good health was ascertained from medical history, physical examination and routine laboratory
tests (blood chemistry, hematology, and urinalysis). Subjects were not allowed to take any
medication for 7 days prior to the study and to refrain from consumption of alcoholic or caffeine
containing foods and beverages from 48 hours prior to dosing until study completion.

Vital sign measurements including heart rate, blood pressure, respiration, and temperature were
recorded on admission to the study unit on Day 0 and 7, and at pre-dose on Day 1 and 8. In
addition, heart rate and blood pressure only were recorded at approximately 1, 6, 12, and 24
hours post dose administration. Vital sign measurements were obtained from the subjects in the
sitting position.

The subjects were housed in the Clinic from 12 hours before until 24 hours after the drug
administration. The subjécts fasted for 10 hours prior to and 4 hours after the drug administration.
Water ad lib was allowed except within 1 hour of the drug administration.

In non-fasting study the subjects fasted for 10 hours. The drug was administered 20 minutes after
standard breakfast. Subjects were instructed to eat their entire meal in the time allotted. The first
subsequent meal was served 4 hours after dosing.




Methods

The product and dosage employed in study #1 were as follows:

FASTING
Treatments A: Test: 1 x 25 mg/37.5 mg hydrochlorothiazide/triamterene capsule, lot #
6495057, administered with 240 mL of water.
Batch Size: , Expiry Date: 8/97
Potency: 95.1% (triamterene); 98.4% HCTZ
Content Uniformity: 95.8% (triamterene); 93.6% HCTZ
- Treatment B: Reference: 1 x 25 mg/37.5 mg Dyazide, New Formulation capsule (Smith
Kline Beecham),lot # 224E50 administered with 240 mL of water.
Expiry Date: 6/96
Potency: 96.4% (triamtrene); 100.0% HCTZ
Content Uniformity: 99.8 (triamterene); 95.2% HCTZ
STUDY # 2
NON-FASTING

The product employed in this study were:

Treatment C: Test: One 25 mg/37.5 mg, hydrochlorothiazide/triamterene capsule,(lot #
6495057) with 240 mL of water (Fasting).

Treatment D: Test: one 25 mg/37.5 mg, hydrochlorothizide/triamterene capsule,(lot#
6495057) with 240 mL of water (non-fasting)

Treatment E: Reference: one 25 mg/37.5 mg Dyazide (Smith Kline Beecham) capsule,(lot #
- 224ES0) with 240 mL of water (non-fasting).

In study # 1 subjects fasted for 10 hours prior to and 4 hours after drug administration. The
subjects consumed 240 mL of water one hour before dosing. Water was permitted ad lib. until 1
hour before dosing and again at 1 hours after dosing.

In study # 2 (non-fasting) subjects fasted overnight until 20 minutes prior to their schedule dosing
times, when they were given a standard breakfast.




Blood Samples:

Triamterene and Hydrochlorothiazide

14 mL of blood samples were collected in Vacutainers containing EDTA, at 0, 0.333, 0.5, 0.75, 1,
1.25,15,2,3,4,6,8, 10, 12, 14, 24, 36, and 48 hours, following drug administration. The zero
hour blood draw was taken before dosing. The blood was centrifuged and plasma separated and
frozen immediately.

A urine sample (bladder completely emptied) was obtained from each subject prior to dosing.

All urine voided from each subject was retained in a clean container over these collection
intervals: 0, 0-2, 2-4, 4-6, 6-8, 8-10, 10-12, 12-14, 14-24, 24-36, and 36-48 hours after dosing.

The urine samples (pre-dose and for each interval) were accurately measured for total volume.
The samples were stirred, and a 20 mL aliquot saved in a plastic (polypropylene) container. The
aliquots were frozen until analyzed.

Washout Period: 1 week between doses.

Analytical Methodology:

Assay Validation:

Triamterene

prnns (hopiodtine Gourtoccin s
ol ( -
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DATA ANALYSIS

Individual analysis of variance (ANOVA with factors including drug, phase, sequence and
subjects within sequence) were carried out to compare formulations at each sampling time, AUC
v AUCInf, C, ., Tpe i and K. All ANOVAS were performed with SAS General Linear Models
Procedures (GLM). 90% confidence intervals (two one-sided t-test) were calculated for
hydrochlorothiazide, triamterene and p-hydroxytriamterene sulfate pharmacokinetic parameters.

o~

IN VIVO BIOEQUIVALENCE STUDY RESULTS:

Of the 32 subjects enrolled in the study, 30 completed the study. Subject # 28 dropped prior to
period 2 dosing for personal reasons and Subject # 12 dropped after sample collection 7 of the
period 2. The data for 30 subjects were analyzed for triamterene, hydroxytriamterene and
hydrochlorothiazide as proposed in the protocol. The study was completed with no major
protocol violations. The results of the study comparing the bioavailability of triamterene,
hydroxytriamterene and hydrochlorothaiazide are givenin Tables 1,2, 3, 4, 5 and 6. The mean
plasma triamterene and hydroxytriamterene concentrations are given in Figure 1 and 2 and urine
hydrochlorothiazide in Figure 3.




TABLE1

Mean Plasma Concentration of Triamterene (N=30)

Time Geneva's Product Smith Kline's Dyazide T/R
(hours) Lot # 6495057 Lot # 224E50
ng/mL (CV% ) ng/mL (CV%)

0 0.0 (-) 0.0 (—) 0.0
0.33 20.2 (107) 30.9 ( 95) 0.65
0.5 42.2 ( 46) 56.8 ( 67) 0.74
0.75 65.1 ( 48) 71.7 ( 51) 0.91
1 67.9 ( 40) 71.8 ( 43) 0.94
1.25 65.6 ( 38) 70.3 ( 38) 0.93
1.5 63.7 ( 38) 66.9 ( 34) 0.95
2 54.9 ( 38) 543 ( 35) 1.01
3 36.1 ( 41) 35.6 ( 38) 1.01
4 243 ( 42) 233 ( 39) 1.04
6 10.1 ( 44) 9.8 ( 41) 1.03
8 4.9 ( 49) 4.9 ( 46) 1.00
10 2.2 ( 85) 1.9 (100) 1.15
12 0.68 (171) 0.56 (208) 1.21
14 0.07 (547) 0.17 (380) 041
24 0.00( ---) 0.00 (---) 0.00
36 0.00 (--) 0.00 (—) 0.00
48 0.00(--) 0.00 ( ---) 0.00

= Table 2
A Sunimary of Triamterene Pharmacokinetic Parameters for 30 subjects

Parameters Geneva's SmithKline's T/R  90% Confidence

Triamterene/HCTZ Dyazide _ Interval
AUC, 2344 (34) 241.2 (36) 0.97 89; 106
ng.h/mL
AUC ., 241.6 (33) 248.8 ( 35) 0.97 89; 105

ng.hr/mL




C.e 81.6 (36)
ng/mL

T rax 1.04 (40)
(hours)

tin 1.83 (16)
(hours)

K, 0.389 ( 16)
(1/hour)

Ln AUCo-t 539( 7)
ng.hr/mL

Ln AUCinf 543 ( 6)
ng.hr/mL

LnCmax 433( 9
ng/mL

Time
(hours)

033
0.50
0.75

1.25
1.50

N W

84.6 ( 36)
0.97 (43)
1.81 (18)
0.392 (15)
5.42(7)
5.45(7)

4.36 (9)

TABLE 3

Geneva's Triamterene/HCTZ

ng/mL (CV%)

0.0 (—)
94.1 (161)
399.6 ( 80)

'835.9( S1)

984.4 ( 44)
981.1 ( 40)
931.4 ( 38)
769.2 ( 37)
424.3 ( 40)
252.9 ( 39)
132.8 ( 37)

0.96 84; 109

1.07

1.01

0.99
88; 108
88; 107
84; 110

Mean Plasma Concentration of Hydroxytriamterene (N=30)

SmithKline's Dyazide T/R
ng/mL (CV%)

0.0 (---) 0.0
135.3 (115) 0.69
529.5 ( 70) 0.75
973.4 ( 45) 0.86
1075.7 ( 35) 0.91
1063.7 ( 31) 0.92
1006.1 ( 29) 0.92
787.4 ( 30) 0.98
435.8 ( 33) 0.97
256.4 ( 35 0.99
135.4 ( 31) 0.98




10

8 66.2 ( 38) 679 ( 32) 0.97
10 37.1( 35) 379 ( 31 0.98
12 23.2( 39 23.9 ( 32) 0.97
14 14.4 ( 61) 16.1 ( 50) 0.89
24 4.9 (155) 4.9 (163) 1.00
36 1.9 (261) 1.9 (277) 1.00
48 0.9 (380) 0.6 (547) 1.50

TABLE 4
A Summary of Hydroxytriamterene Pharmacokinetic Parameters for 30 Subjects
Parameters Geneva's SmithKline's T/R  90% Confidence
Triamterene/HCTZ Dyazide Interval
AUC,, 3166.6 ( 28) 3355.6 ( 24) 0.94 90; 99
ng.hr/mL
AUC,, 3333.2 (28) 3508.8 ( 24) 0.95 91; 98
ng.hr/mL
Croax 1117.5 ( 37) 1221.0 ( 23) 0.91 82; 101
ng/mL
Tonax 1.3 (37) 1.2 ( 33) 1.08
hours
tin 8.9 (157 8.1 (120) 1.09
hours
K, 0.200 ( 57) 0.192 ( 59) 1.04
1/hour =
LnAUC,, 8.0 ( 9) 8.1 ( 4) 89; 98
ng.hr/mL
LnAUC,, 8.1 ( 4 81 ( 9) 91; 98
ng.hr/mL -
LnC,,, 69 ( 6) 7.0 (°5) 80; 99

ng/mL }




TABLE §

Urine Data of Hydrochlorothiazide (N=30)

Time Geneva's Triamterene/HCTZ  SmithKline's Dyazide T/R
(hours) Urine HCTZ in mg (CV%) Urine HCTZ in mg (CV%)
over Collection Interval over Collection Interval

0 0.00 (—) 0.00 (--) 0.0

0-2 1.95 (51) 2.73 (47) 0.71

2-4 526 (24) 5.71 (31) 0.92
4-6 3.07 (29) 3.11 (34) 0.99

6-8 1.62 (38) 1.51 (29) 1.07

8-10 1.16 (21) 1.01 (30) 1.15
10-12 0.83 (27) 0.84 (18) 0.99
12-14 0.50 (67) 0.54 (67) 0.92
14-24 1.66 (34) 1.64 (35) 1.01
24-36 0.00 (--) 0.09 (547) 0.00
36-48 0.00 () 0.00 (--) 0.00

cumulative excretion

0 0.00 (---) 0.00 (--) 0.00
0-2 1.93 (51) 2.73 (47) 0.71
0-4 7.21 (26) 8.43 (27) 0.86
0-6 10.29 (20) 11.55 (20) 0.89
0-8 11.91 (19) 13.01 (19) 0.91
0-10 13.01 (17) 14.12 (18) 0.92
0-12 13.89 (17) 14.96 (18) 0.93
0-14 1439 (18) 15.50 (18) 0.93
0-24 16.01 (17) 17.14 (18) 0.93
0-36 16.01 (17) 17.23 ( 18) 0.93
0-48 1601 (17) 17.23 (18) 0.93

90% Confidence

Interval

CUM, 16.01 (17) 17.23 (18) 88 to 98 0.93
Ry 2,68 (22) 2.95 (27) 84 to 97 0.91
Toax 3.13 (16) 3.01 (12) 98 to 106 1.04
LaCUM,, 2.76 2.83 88 t098
CUM g 5----—-- —Total cumulative excretion from time 0-to 48 hours in mg.
Ry --------------Maximum excretion rate in mg/hour
R Time (hours) to maximum excretion rate
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The triamterene AUC,; and AUC,, produced by Geneva's formulation are 2.81.lower and
2.89% lower respectively than the values for the reference drug. The C,,. is 3.54% lower for
test than the reference. T, was 7.2% higher for the test drug. t,, and K values differ oniy by
less than 1.1%. ANOVA performed on the plasma triamterene concentration data at each of the
seventeen sampling times detected no statistically significant differences at any time point
between the two formulations. The test to reference ratios are 0.97 for AUC (0-48), 0.97 for
AUCinf, 0.96 for Cmax, and 1.07 for Tmax.

The 90% confidence interval for AUC,_,, AUC,; and C_,, were well within 20% limits set for
defining product bioequivalence, in a fasting study. The 90% confidence intervals for LnAUC,_,
was 88 to 108, for LnAUC,; was 88 to 107 and for LnC,,, 84 to 110.

The p-hydroxytriamterene AUC,_, and AUC, produced by Geneva's formulation are 5.6% lower
and 5.0% lower respectively than the values for the reference drug. The C,,, is 8.4% lower for the
test than the reference. Tmax was 8.3% higher for the test drug. t,,, and K, were 9.9% and 4.1%
higher respectively than the reference drug. ANOVA performed on the plasma p-
hydroxytriamterene concentration data at each of the 17 sampling times detected no statistically
significant differences at any time point between the two formulations. The test to reference ratios
are 0.94 for AUC(0-48), 0.95 for AUCinf, 0.91 for Cmax and 1.08 for Tmax.

The 90% confidence interval for AUC,.,,, AUC;,, and C,,, were well within 20% limits
set for defiring product bioequivalence, in a fasting study. The 90% confidence intervals for
LnAUC, ; was 89 to 98, for LnAUC,; was 91 to 98 and for LnC,,, was 80 to 99.

HYDROCHLOROTHIAZIDE

The total cumulative excretion of hydrochlorothiazide for Geneva's product was 16.1 mg and for
reference drug it was 17.23 mg. The CUM_, was 6.5% lower for the test product and the
maximum rate (R,,,) was 3.4% lower for the test drug. The T, was 3.9% higher for the test
drug.

The 90% confidence intervals for CUMo-t was 88 to 98, for Rmax was 84 to 97 and for Tmax
was 98 to 106. The confidence interval for LnCUMo-48 was 88 to 98.

Twenty-two adverse events were reported and these wére dizziness (2), headache (8), malaise (1),
nausea (1), pharyngitis (4), respiratory disorder (2), rhinitis (3), and vomiting (1). There were no
serious adverse events which required terminating any subject from the study.
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On the basis of fasting in-vivo bioavailability data it is determined that Geneva's
triamterene/hydrochlorothiazide 37.5 mg/25 mg capsules and Smith Kline's Dyazide capsules are
bioequivalent under fasting conditions. ~

NON-FASTING STUDY:

Of the 18 subjects enrolled in the study, 17 completed the crossover. One subject # 7 dropped
prior to Period 3 dosing due to scheduling conflict. The statistical analysis were performed on data
from 17 subjects as described in the protocol. The mean plasma levels and the pharmacokinetic
parameters of triamterene , p-hydroxytriamterene and urine hydrochlorothiazide for 17 subjects
under non-fasting conditions are summarized in Tables 6,7,8,9, and 10. The mean plasma
concentrations of triamterene, p-hydroxytriamterene and hydrochlorothiazide are given in F igures
4,5, and 6.

TABLE 6

MEAN PLASMA CONCENTRATIONS OF TRIAMTERENE (N=17)

Time Geneva's Triamterene/HCTZ Smith Kline's Dyazide T/R
(hours) Lot #6495057 Lot #224E50 Tr. D/Tr. E
Treat. C Treat. D Treat. E
ng/mL (CV%) ng/mL (CV%) ng/mL (CV%)
Fasting Non-fasting Non-fasting
0.0 0.00 0.00 0.00 0.00
033 256 (97) 0.5 (287) 09 (201 0.55
050 54.1 (66) 2.0 (156) 26 (172) 0.77
0.75 68.6 (56) 6.4 (121) 55 (129) 1.16
1.0 67.7 (45) 12.0 ( 93) 11.0 (109) 1.09
125 71.1 (35) 244 (. 67) 226 ( 90) 1.07
1.5 73.6 (52) 347 ( 55) 36.0 ( 66) 0.96
2.0 59.9 (48) 450 (39 477 ( 48) 0.94
3.0 39.7 (48) 50.1 ( 26) 580 ( 31) 0.86
40  26.6 (52) 449 (29 522 ( 31 0.86
6.0 11.8 (57) 21.2 ( 36) 260 ( 16) 0.81
8.0 6.3 (60) 98 (44 11.9 ( 48) 0.82
10.0 3.1 (84) 5.0 ( 61) 57 ( 13) 0.88
12.0 1.4 (120) 2.4 (129) 26 (75 0.92
14.0 0.5 (226) 0.7 (318) 0.6 ( 226) 1.16
24.0 00 (--) 0.3 (412) 0.0 (---) 0.00
36.0 0.0 (--) 00 (--—) 00 (--—--) 0.00

48.0 0.0 (---) 0.0 () 0.0 () 0.00
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TABLE 7
A SUMMARY OF TRIAMTERENE PHARMACOKINETIC PARAMETERS
FOR 17 SUBJECTS
Parameters Geneva's Smith Kline's Treat. D/ 90% Confidence
Triamterene/HCTZ. Dyazide Treat. E Intervals
(CV%) (CV%)
Treat C Treat D Treat. E

AUC,_, 265.2 (39) 254.7 (26) 287.4 (28) 0.89 79; 98
ng.hr/mL

_ AUC,. . 273.8(38) 2654 (27) 295.9 (28) 0.89 80: 99
ng.hr/mL
Crax 91.7 (43) 57.2 (20) 65.3 (25) 0.87 67; 108
ng/mL
Trax 0.98 (35) 2.8 (35) 3.0 (33) 0.93
hours
tin 2.1 (31 2.2(18) 1.9 (13) 1.16
hours
K, 0.348 (15)  0.363 (24) 0371 (14) 098
1/hr

Ratio of Geo-
metp'ic Means
LnAUCo-48 5.50( 8) 5.50(5) 5.62(5) 88.8% 80; 99
~  ng.hr/mL =

LnAUCinf 5.54 (7 5.54(5) 5.65(9) 89.6% 81; 99
ng.hr/mL
LnCmax 4.43(10) 4.02(5) 4.15(6) 88.3% 75; 104
ng/mL -

Fasting-Non-fasting Comparison (Treat. C vs D) Geneva:

The ratio of means for untransformed parameters were 1.04 and 1.03 for AUCo-t and AUCinf,
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respectively. The Cmax ratio was 1.60. The mean Tmax was 0.98 hours under fasting conditions
and 2.8 hours under non-fasting conditions.

Non-Fasting Comparison (Treatment D vs Treatment E) Geneva vs Smith Kline:

The ratio of means (D/E) for the untransformed parameters, AUCo-t, AUCinf and Cmax were
0.88, 0.89 and 0.87 respectively. Mean Tmax values were 2.8 hours and 3.0 hours for Geneva
(Treatment D) and Smith Kline (Treatment E) products, respectively. The ratios for t1/2 and Kel
were 1.16 and 0.98 respectively. The ratios for log transformed parameters LnAUCo-t,
LnAUCinf, and LnCmax were 88.8%, 89.6% and 88.3% respectively.

The mean plasma concentration showed statistically significant differences at 0.33 and 0.50 hours.
- The ratios of geometric means were between 0.8 to 1.2.

TABLE 8

MEAN PLASMA CONCENTRATION OF HYDROXYTRIAMTERENE (N=17)

Time Geneva's Triamterene/HCTZ Smith Kline's Dyazide T/R
(hours) Lot #6495057 Lot # 224ES0 Tr D/TrE
Treat. C Treat D Treat E
ng/mL(CV%) ng/mL(CV%) ng/mL(CV%)
Fasting Non-fasting Non-fasting
0.00 0.00 (—--) 0.00 (----) 0.00 (----) 0.00
0.33 88.11 (113) 1.98 (295) 0.79 (412) 2.50.
0.50 397.63 ( 69) 10.52 (169) 15.57 (213) 0.67
0.75 783.27 ( 59) 49.12 (124) 47.23 (130) 1.04
1.00 880.77 ( 47) 110.45 ( 93) 98.57 ( 99) 1.12
1.25 874.53 ( 37) 219.09 ( 75) 189.65 ( 92) 1.15
1.50 855.06 ( 27)- 386.64 ( 62) 342.41 ( 66) 1.12
2.00 724.71 ( 38) 604.94 ( 44) 573.57 ( 45) 1.05
3.00 410.71 ( 38) 702.53 ( 27) 732.47 ( 26) 0.96
4.00 256.22 ( 38) 585.76 ( 28) 594.00 ( 26) 0.98
6.00" 131.71 ( 37) 262.47 ( 34) 295.82 ( 31) 0.89
8.00 67.04 ( 36) 117.48 ( 34) 128.21 ( 31) 0.92
10.00 3792 ( 3D 60.92 ( 44) 65.04 ( 35) 0.94
12.00 24.54 ( 30) 35.39 ( 65) 3492 ( 34) 1.01
14.00 15.89 ( 50) 20.61 ( 85) 19.51 ( 41) 1.05
24.00 3.36 (188) 2.69 (412) 0.00 ( ---) 0.00
36.00 0.00 (---) 0.00 (-—-) 0.00 ( ---) 0.00
48.00 0.00 (---) 0.00 (—) 0.00 ( ----) 0.00
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TABLE 9
A SUMMARY OF HYDROXYTRIAMTERENE PHARMACOKINETIC PARAMETERS
FOR 17 SUBJECTS

Parameters Geneva's Triamterene/ Smith Kline's Treat D/ 90% Confidence

HCTZ Dyazide Treat E Intervals

(CV%) (CV%)

Treat C Treat D Treat E
Fasting Non-fasting Non-fasting
AUC, 2979.3 (22) 3292.7(16) 3334.9(16) 0.99 94; 104
ng.hr/mL
AUC,, 3070.0 ( 20) 3374.2 ( 16) 3401.0 ( 16) 0.99 94: 104
ng.hr/mL
Cruax 1043.8 (31) 781.8 (24) 794.3 (21) 0.98 85; 112
ng/mL
Toax 1.2 (37) 2.96 (22) 2.96 ( 33) 1.00
hours ’
tin 4.1 (101) 2.37(58) 2.15( 8) 1.10
hours
K, 0.248 (37) 0.327 (20) 0.334 ( 8) 0.98
1/hr
Ratio of Geo-
metric Means

LnAUC,,, 797( 3) 8.09( 2) 8.09( 2) 100.0% 93:. 105
ng.hr/mL =
LnAUC,, 8.01( 3) 8.11( 2) 812(2)  99.2% 94; 104
ng.hr/mL
LnC,,, 6.90 ( 5) 6.63( 4) 6.66 (. 3) 97.8% 87. 110
ng/mL -

Fasting-Nonfasting Comparison (Treat. C vs D) Geneva:

The ratios of means for untransformed parameters were 0.99 for AUCo-t and AUCinf and for




Cmax ratio was 0.98. The mean Tmax was 1.2 hours under fasting condition and 2.96 hours
under non-fasting condition.

Non-Fasting Comparison (Treatment D vs E) Geneva vs Smith Kline

The ratio of means (D/E) for the untransformed parameters, the AUCo-t, AUCinf, and Cmax
were 0.99, 0.99 and 0.98 respectively. Mean Tmax values were same for both products. The

ratios for t1/2 and Kel were 1.10 and 0.98 respectively. The ratios for log-transformed

parameters AUCo-t, AUCinf and Cmax were 1.00, 0.99 and 0.98 respectively.
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The plasma hydroxytriamterene concentration showed statistically significant differences at 0.33
and 0.5 hours.

TABLE 10

Urine Data of Hydrochlorothiazide

Time Geneva's Triamterene/HCTZ  Smith Kline Dyazide Treat. D/
(hours) Urine HCTZ in mg (CV%) Urine HCTZ in mg (CV%) Treat. E
over Collection Interval Over Collection Interval
Fasting Non-Fasting Non-Fasting
(Treat. C) (Treat. D) (Treat. E)

0 0.00 (—-) 0.00 (--) 0.00 (--) 0.00
0-2 3.11 ( 57) 0.43 (138) 0.34 (123) 1.26
2-4 5.99 ( 23) 495 ( 34) 4.67 ( 36) 1.06
4-6 3.44 ( 45) 4.55 ( 23) S5.18 ( 27) 0.88
6-8 1.66 ( 43) 2.87 ( 45) 2.86 ( 32) 1.00
8-10 1.16 ( 44) 1.39 ( 28) 1.55 ( 24) 0.89
10-12 0.87 ( 32) 0.99 ( 26) 1.11 ( 30) 0.89
12-14 0.52 ( 85) 0.84 ( 35) 0.80 ( 39) 1.05
14-24 1.93 ( 52) 2.03 ( 29) 2.03 ( 52) 1.00
24-36 0.28 (283) 0.49 (226) 032 (- ) 1.53
36-48 0.00 (---) 0.00 (-—-) 0.00 (- ) 0.00
Cumulative Excretion

0 0.00 (—) 0.00 (--) 0.00 (- ) 0.00
0-2 3.11 ( 57) 0.43 (138) * 034 (123) 1.26
0-4 9.10 ( 27) 5.38 ( 39) _5.00 ( 36) 1.08
- 0-6 12.54 ( 23) 9.92 ( 20) 10.18 ( 25) 0.97
0-8 14.19 ( 23) 12.80 ( 20) 13.04 ( 23) 0.98




0-10 15.36 ( 23) 14.19 ( 18) 14.59 ( 21) 0.97
0-12 16.23 ( 22) 15.18 ( 18) 15.70 ( 21) 0.97
0-14 16.75 ( 23) 16.02 ( 17) 16.50 ( 21) 0.97
0-24 18.68 ( 24) 18.06 ( 17) 18.54 ( 22) 0.97
0-36 18.97 ( 25) 18.54 ( 19) 18.86 ( 25) 0.98
0-48 18.97 ( 25) 18.54 ( 19) 18.86 ( 25) 0.98
90% Confidence
Intervals
CUM,,, 18.97 ( 25) 18.54 ( 19) 18.86 ( 25) 93; 104  0.98
Roux 3.08 ( 21) 2.80 ( 25) 2.79 ( 23) 91; 110 1.00
T nax 3.00 ( 23) 3.93 ( 32) 430 ( 23) 78; 105 0.91
LnCUM,, 2.92 291 94; 106
CUM,_g-eeeeccnnneee Total cumulative excretion from time 0 to 48 hours in mg
Ripay ooesecesssccoracce Maximum excretion rate in mg/hour
Tonax cesescscescassoncce Time (hours) to maximum excretion rate

Non-Fasting Comparison (Treatment D vs E) Geneva vs Smith Kline

The total cumulative excretion for hydrochlorothiazide for Geneva's product was 18.54 mg and
for reference product it was 18.86 mg under non-fasting condition. The CUMO0-48 was 1.69%
lower for the test product and the maximum rate (Rmax) was same for test and reference
products. The Tmax was 8.6% lower for the test drug.

No serious clinical events were reported by the subjects.

On the basis of non-fasti;g in vivo bioavailability data it is determined that Geneva's
Triamterene/hydrochlorothiazide 35.5 mg/ 25 mg capsules and Smith Kline's Dyazide capsules
are bioequivalent.

DISSOLUTION TEST RESULTS:

In vitro dissolution testing was conducted in 900 mL of 0.1 N HCI, at 37°C using USP XXIII
apparatus 1 (Basket) at 100 rpm. Results are presented in Table 11. Both the test and reference
products meet the dissolution specifications of not less than of the labeled amount of drug
dissolved from the tablets in 45 minutes. '

The batch size was capsules.
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COMMENTS:
FASTING

1. The study was conducted in 30 healthy volunteers comparing the plasma concentrations from
Geneva's triamterene/HCTZ 37.5 mg/ 25 mg capsule to that of reference Dyazide, 37.5 mg/25
mg capsule manufactured by Smith Kline. The triamterene AUC,,, AUC__,, C,.. of the
Geneva's formulation were 2.81% lower, 2.89% lower, and 3.54% lower respectively than the
corresponding Smith Kline's reference values.

2. The hydroxytriamterene AUC__,, AUC,, and C_,, of the Geneva's formulation were 5.6%
lower, 5.0% lower, and 8.4% lower respectively than the corresponding reference values. The
90% confidence intervals were well within the limits set by the Division of Bioequivalence. The
ratios of geometric means for AUC and Cmax were within .8 to 1.2.

3. The test product CUM,_, R,.., and T, differ from the reference product by 6.5%, 3.4% and
3.9% respectively.

These results indicate that the test drug is bioequivalent to the reference product under fasting
conditions.

4. Analysis of variance indicated no statistically significant treatment differences for AUC, ,
AUC,;. and Cmax for triamterene/hydrochlorothiazide 37.5 mg/ 25 mg capsules. The 90%
confidence intervals are within 80% to 125% for all log-transformed pharmacokinetic
parameters.

5. The assay validation studies conducted by the sponsor are acceptable to the Division of
Bioequivalence.

6. No serious adverse reactions were observed by any subject.

7. The in vitro dissolution.testing conducted for 37.5 mg/25 mg capsules of the test and reference
products is not acceptable for the reasons cited under deficiency.

8. The lots of test and reference products employed in the in vitro dissolution test were identical
to those employed in the in vivo bioequivalence study.

9. The in vivo fasting bioequivalence study for 37.5 mg/ 25 mg capsules of triamterene/HCTZ is
acceptable.

-
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NON-FASTING:

1. The triamterene ratios for AUC,_,, AUC,, and C,,,, of the test to reference formulation were
0.89, 0.89 and 0.87 respectively. The ratios for these parameters were well within the limits set
by the Division of Bioequivalence. The ratios of Geometric means for the log-transformed
parameters were within the range of 88.6% to 89.6%. Plasma triamterene data resuited in no
statistically significant differences in product for any of the pharmacokinetic parameters.

2. The hydroxytriamterene ratios for AUC,,, AUC,,and C,,, were 0.99, 0.99 and 0.98
respectively. The ratios for these parameters were well within the limits set by the Division of
Bioequivalence.

3. The test product CUM, 4, R, Tpa differ by 1.69%, 0.35% and 8.6% respectively from the
reference product.

4. The Geneva's and Smith Kline's Dyazide 37.5 mg/ 25 mg capsules appear to show comparable
bioavailability under non-fasting conditions. The data showed that administration of
triamterene/hydrochlorothiazide with food resuilted in a significantly lower triamterene C max and
longer Tmax.

5. No serious clinical events were recorded during this period.
6. The in vivo non-fasting bioequivalence study is acceptable to the Division of Bioequivalence.

DEFICIENCY: The dissolution conducted by the company is not acceptable to the Division of
Bioequivalence. The dissolution testing should be conducted in 0.1 M acetic acid containing 1%
of polysorbate 20 at 37° C using USP XXIII apparatus 2 (paddle) at 100 rpm. The dissolution
should meet the following specifications:

Not less than of the labeled amount of triamterene and hydrochlorothiazide
is dissolved in 120 minutes.

RECOMMENDATIONS:

1. The fasting and non-fasting bioequivalence studies conducted by Geneva on its
Triamterene/Hydrochlorothiazide 37.5 mg/ 25 mg capsule. lot # 6495057, comparing it to
Dyazide 37.5 mg/ 25 mg capsule, lot # 224E50, manufactured by Smith Kline have been found
acceptable by the Division of Bioequivalence. The studies demonstrate that under fasting and non-
fasting conditions the Geneva's Triamterene/Hydrochlorothiazide 37.5 mg/25 mg capsules are
bioequivalent to the reference product, Dyazide 37.5 mg/25 mg capsules manufactured by Smith
Kline. However, the application is incomplete due to unacceptable dissolution studies.

2. The in vitro test results are not acceptable. The dissolution testing should be conducted in 900
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mL of 0.1M acetic acid containing 1% polysorbate 20 at 37°C using USP XXIII apparatus 2
(Paddle) at 100 rpm. The test should meet the following specifications:

Not less than of the labeled amounts of the triamterene and hydrochlorothiazide
in the capsule are dissolved in 120 minutes.

The firm should be informed of the recommendations.

Man M.Kochhar, Ph.D.
Review Branch III
Division of Bioequivalence

RD INITIALLED RMHATRE
FT INITIALLED RMHATRE &1/9¢

N

Concur:

pate: _ $|28/q4

e
Kenith K. Chan, Ph.D
Director
Division of Bioequivalence
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(Cviswanathan), HFD-658 (Mhatre, Kochhar) ,Drug File, Division
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Information not to be released under FOI

TABLE 11
FORMULATION
Ingredients Quantity/Capsule
Triamterene, USP 37.50 mg
Hydrochlorothiazide, USP 25.00 mg
Lactose Anhydrous, NF
Povidone, USP

Sodium Starch Glycolate
Glycine, USP

Citric Acid, Anhydrous, USP
Polysorbate 80, NF
Magnesium Stearate, NF
Isopropyl Alcohol, USP _
Purified Water, USP

# 4 Opaque White Cap/ Opaque White
Body, Body and Cap Imprinted

TOTAL 200.00 mg
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DISSOLUTION
USP XXIII : Apparatus 1 (Basket)
RPM : 100
Number of Units: 12
Medium: 900 mL of 0.1 N HCl
Specifications: NLT in 45 minutes
Reference Drug: Dyazide
RESULTS
Triamterene
Time Test Product Reference Product
minutes Lot # 6495057 Lot # 224ES0
S8trength 37.5 mg/ 25 mg Strength 37.5 mg/25 mg

Mean Range RSD% Mean Range RSD%
15 88 4.5 80 6.9
30 97 3.7 a3 3.2
45 99 3.5 97 2.5
60 100 3.7 99 1.8
HCTZ
15 89 4.3 84 6.1
30 96 3.6 94 2.9
45 97 = 3.7 96 1.9
60 98 3.6 97 1.8




HCTZ/TRIAMTERENE FASTING STUDY

F{GURE 4
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HCTZ/TRIAMTERENE FASTING STUDY

FIQUKRE I

HYDROXYTRIAMTERENE MEAN DATA
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HCTZTRIAMTERENE FASTING STUDY

FIGURE 3

HCTZ MEAN TOTAL EXCRETION
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HCTZ/TRIAMTERENE FASTING STUDY
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LIGURE 5A

HCTZ MEAN EXCRETION RATE

u 3
R ]
I 3
N "
E -
H N
- $ a
z 27
E -
X ]
c 4
R -
g ]
! 1 =
o] 3
N -
M ]
G ]
/ ]
H ~
R 0 — 3]

0 6 12 18 24 30 36 42 48
TIME (HOURS)
| O—S——= TEST
“HH——F=F—T=3 ReFerence




HCTZ/TRIAMTERENE FOOD STUDY

FIGURE &4~
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HCTZ/TRIAMTERENE FooD STUDY

FIGURE S

HYDROXYTRIAMTERENE MEAN DATA
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HCTZ/TRIAMTERENE FOOD STUDY

FIGURE & ?
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HCTZ/TRIAMTERENE FOOD STUDY
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